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837-5 New Onset Heart Failure in the Community: One- and 
Three-Year Mortality and Risk Factors for go-Day 
Mortality 
Federica De Giuli, Kay-Tee Khaw. PhIlIp A. Poole-Wilson, S. Maugeri Foundation 
IRCCS, Gussago (BS), Italy, University of Cambridge, Cambridge, United Kingdom 
838 Exercise Testing: Predicting Mortality 
Tuesday, April 01, 2003, 8:30 a.m.-10:OO a.m. 
McCormick Place, Room S402 
The aim of the study was to estimate survival and prognostic factors for go-day mortality 
in patients with new diagnosis of heart failure (HF) made by GPs in a population of 
696664 people in the UK. 
Methods: The General Practice Research Database records data of people registered 
with 525 GPs I” the UK. This project analyses the data of patients (245 y) observed from 
1991 to 1994. Incident cases of HF (5006 men, 9044 women) were selected by reviewing 
the whole list of cardiovascular diagnoses and identifying those with a definite stated 
diagnosis of HF. 
Results: The mean (*SD) age in men and women was: 75 y (9) and 79 y (9). l-y and 3-y 
cumulative probabilities of dying were 31% and 50 %, respectively. Survival curves were 
not linear showing a higher mortality in the first 90 days after diagnosis of HF. 16.4% of 
patients died within 90 days after HF diagnosis. The logistics regression analysis showed 
that age, first diagnosis made in hospital, diagnosis of “acute” HF, and concomitant and 
previous diagnosis of ischaemic heart disease, hypertension and atrial fibrillation - but 
not gender neither concomitant and previous diagnosis of diabetes and COPD - were 
prognostic factors for dying within 90 days from the diagnosis of HF. These data show 
that patients with a new diagnosis of HF made by GPs are severe cases and are affected 
by high mortality in the first 90 days after diagnosis as demonstrated in previous studies 
conducted in patients with HF diagnosis made according to strict criteria. Gender and 
diabetes-that are usual prognostic factors for long-term mortality in HF patients-do not 
seem to affect go-day mortality in this population. 
8:30 a.m. 
838-l Early Repolarization, Heart Rate Recovery, and Risk of 
Death 
Gian M. Novaq Eugene H. Blackstone, Claire E. Pothier, Michael S. Lauer, The 
Cleveland Clinic Foundation, Cleveland, OH 
Background: Early repolarization (EREPOL) has been asscciated with improved auto- 
nomic balance and better prognosis. Heart rate recovery (HRR) after exercise is a 
marker of parasympathetic tone. The associations of EREPOL with HRR and nsk of 
death after accounting for HRR is not known. 
Methods: We followed 24,511 patients referred for treadmill exercise testing and who 
did not have heart’failure, atrial fibrillation, valve disease, pacemakers, Q waves, bundle 
branch block, or ECG LV hypertrophy. We used propensity analysis to account for differ- 
ences in baseline characteristics. 
9:45 a.m 
Results: EREPOL was present in 1424 patients (6%). who were younger (47 vs 55 
years, P < 0.0001) and more likely to be men (89% vs 66%. P < 0.0001). They were less 
likely to have an abnormal HRR (10% vs 20%. P < 0.0001) and to manifest Impaired 
physical fitness (16% vs 26%. P < 0.0001). We successfully matched 1419 of these 
patients to 1419 patients without EREPOL on 39 variables. In this propensity-matched 
population, the overall mortality rate was low, with 69 deaths (3%) during 6.5 years. ERE- 
POL was associated with a lower risk (Figure). 
837-8 Decreasing One-Year Mortality From Heart Failure in 
Sweden: Data From the Swedish Hospital Discharge 
Registry-1998 to 2000 
Karl Swedberq Max Kbster. Mlns RosBn. Maria Schaufelberger, Annika Rosengren. 
Sahlgrenska University Hospital/&tra, GMeborg. Sweden, National Board of Health and 
Welfare, Stockholm, Sweden 
Background: In the last lo-15 years several treatment modalities have demonstrated 
improved prognosis in heart failure in selected study populations. Linle is known whether 
this has translated into Improved prognosis for the patient population at large. We con- 
ducted a sulvey of trends in l-year prognosis of patients treated for heart failure in Swe- 
den over the years 1966 to 2000. 
Methods: Data from the Swedish Hospital Discharge and the Swedish Cause of Death 
registers were used. The study population consisted of all patients aged 55 to 84 
(n=140,087) discharged with a principal diagnosis of heart failure from any Swedish hos- 
pital in 19 Swedish counties (60 per cent of the Swedish population) with complete cover- 
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The decrease was particularly evident from 1994-95. 
The reduction in mortality was probably not due to milder cases being admitted since 
admissions for heart failure also decreased during the period. 
Conclusion : One-year survival after hospital discharge for heart failure has improved 
markedly during the last decade. The improvement coincides with the establishment of 
ACE-inhibitors and beta-blockers as beneficial pharmacological therapies. These bene- 
fits may now also translate into non-study populations. 
After adjusting for propensity score, age, gender, HRR, and functional capacity, EREPOL 
was marginally associated with lower risk (adjusted hazard ratio 0.65, 95% Cl 0.42-1.00, 
P=O.O5). 
Conclusions: Among patients referred for exercise testing, EREPOL is associated with 
a favorable risk profile and a lower likelihood of an abnormal HRR. As an independent 
marker, it is weakly predictive of lower risk. 
8:45 a.m. 
838-2 The Incremental Prognostic Value of the Chronotropic 
Index and Impaired Heart Rate Recovery for Prediction 
of Cardiac Death 
Babak Azarbal, Sean W. Hayes, Rory Hachamovitch, Daniel S. Berman, Cedars-Sinai 
Medical Center, Los Angeles, CA 
Background: Impaired heart rate (HR) response to exercise, measured by the chrono- 
tropic index (Cl), and abnormal heart rate recovery (HRR) are known predictors of car- 
diac death (CD). We examined whether Cl and HRR add incremental value for predicting 
CD in pts undergoing exercise myocardial perfusion SPECT (MPS). 
Methods 10,830 consecutive pts with no valvular disease and not on p blockers under- 
went symptom-limited exercise MPS; 609 pts were censored for early revascularization 
(<60 days). Cl was defined as (peak HR - rest HR)/(PPO-age-rest HR), with ClcO.8 
defined as low. HRR was defined as peak HR - recovery HR. A HRR 5 22 bpm at 2 min 
post peak exercise was considered abnormal. Analysis was performed using survival 
modeling. 
Results There were 93 CD during a mean follow-up of 719+ 252 days (98% complete). 
of 10.021 pts, 1753 (17.5%) had abnormal HRR, 2956 (29.5%) had low Cl, and 733 
(24.6%) had both. In a multivariate model of all univariate predictors of CO, the indepen- 
dent predictors were MPS extent/severity, ~~54.0; age, x=23.3; Cl, x=10.6: HRR. x=5.2. 
The figure shows the observed relationship between Cl, 2 min HRR, and CD. At 2 yrs, 
pts with normal Cl and HRR (A) had a very low risk of CD (0.4%). Pts with either an 
abnormal HRR (B) or a low Cl (C) had increased risk for CD (1.2% and 1.3%, respec- 
tively), and pts with both an abnormal HRR and a low Cl (D) carried the highest risk for 
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CD (3.3%, p< 0.001). 
Conclusion: Cl and HRR are independent and incremental predictors of cardiac death. 
Score incorporated age, symptoms, estrogen status, and 6 other coronary risk factors. 
Using previously defined thresholds, women were placed into low, intermediate, and high 
probability groups. Women were followed for 2.6 + 1.5 years for determination of prog- 
nostic outcomes. Outcomes considered were death (D), infarction (Ml), stroke (SK), 
other vascular (OV) and revascularization (REV). Results: Composite outcome results 
are shown in table below. Numbers in () are percentagesConclusion: In this cohort of 
women undergoing coronary angiography with a low prevalence of coronary disease, the 
Pretest Score stratified women significantly concerning both hard and soft prognostic 
outcomes. 
9:oo a.m. 
838-3 Fitness Versus Activity for Predicting Mortality in Men 
Amir Kavkha, Jonathan N. Myers, Sheela George, Joshua Abella, Takuya Yamazaki, 
Victor F. Froelicher, VA Palo Alto Health Care System, Palo Alto, CA 
Background: Both physical fitness and daily physical activity panerns are inversely 
associated with mortality, but a comparison between the two has not been performed in 
the same population. 
Methods: Physical fitness was determined as METS calculated from speed and grade 
for 642 males (age 59ul2) referred for treadmill testing for clinical reasons. Adulthood 
recreational activity pattern, expressed in kcallweek, was quantified using a modified 
Harvard Alumni Questionnaire at the time of exercise testing. Subjects were followed for 
a mean of 5.s2.0 Years with all-cause mortalitv as the endooint. 
Results: Recreational energy expenditure showed a graded pattern, with the more 
active demonstratina a lower morialitv ihazard ratio for 9000 kcal/week = 0.53. o=O.O3). 
1  ~  
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However, adjusting for age, a Cox proportional hazards model showed that peak METS 
achieved was a stronger predictor of mortality than physical activity panern (hazard ratio 
for >5 METs=0.30, pcO.001). The Figure shows the reduction in risk for quartiles of fit- 
ness and activity we observed relative to the recent meta-analysis of Williams (Med Sci 
Sports Exert 2001; 33;754). Both fitness and activity levels in our subjects were similar 
to the meta-analysis in reducing risk. 
Conclusion: Both physical fitness and physical activity patterns were associated with 
survival, but fitness as estimated in METS from treadmill testing more powerfully predicts 
survival than activity from a questionnaire. 
9:15 a.m. 
838-4 Can a Pre-Exercise Test Score Predict Prognosis in 
Women With a Low Prevalence of Coronary Disease? 
The National Heart, Lung, and Blood institute- 
Sponsored Women’s ischemia Syndrome Evaluation 
(WISE) Study 
Anthonv Morise, Marian 8. Olson, C. Noel Bairey Merz, Sunil Mankad, William J. Rogers, 
Carl J. Pepine. Steven E. Reis, Barry L. Sharaf, George Sopko. Gerald M. Pohost. 
LeSlea J. Shaw, West Virginia University School of Medicine, Morgantown, WV 
Background: Recent guidelines for exercise testing suggest that a pretest score be 
used to stratify patients before exercise testing. A Pretest Score derived for use in 
women without known coronary disease has previously been shown to stratify women 
according to the prevalence of angiographic coronary disease. However, it has not been 
tested in a population with a low prevalence of coronary disease. Methods: To deter- 
mine whether this Pretest Score will stratify a separate cohon of women according to 
prognostic outcomes as well, we evaluated 563 women who underwent coronary angiog- 
raphy for suspected myocardial ischemia with an overall low (26%) prevalence of angio- 
graphic coronary disease, defined as xiO% stenosis in >l eoicardial vessel. The Pretest 
Prognostic Outcomes by Pretest Group 
Outcomes LOW Intermediate High p Value 
D, Ml 41164 (2.4) lo/245 (4.1) 121154 (7.6) 0.024 
D. MI, SK, OV 61164 (4.9) 21/245 (6.6) 22/154(14.3) 0.004 
D. MI. SK, OV, REV 15/164 (9.2) 40/245 (16.3) 46/154 (30) 0.001 
9:30 a.m. 
038-5 Should Age Be Part of the Duke Treadmill Score? 
Takuva Yamazaki Amir Kaykha. Jonathan Myers, Victor Froelicher, VA Palo Alto Health 
Care System, Palo Alto, CA 
Background: The Duke Treadmill Score is a validated means of estimating cardiovascu- 
lar (CV) mortality that has been recommended as part of the routine interpretation of 
treadmill tests. Age is a predictor of death but not included in the DTS. 
Methods: Analyses were performed on the first treadmill test perfoned on 6,352 con- 
secutive male veterans at the Palo Alto and Long Beach Veterans Affairs Medical Cen- 
ters since 1967. After removal of all CHF patients, 5,629 patients remained with a mean 
age of 59+11 years. The main outcome measure was CV mortality; during a mean follow- 
up of 6.6+4 years, there were 516 CV deaths. The DTS was calculated as METS - 
(4’[1 =angina occurred, P=reason for stopping])-(5’ amount abnormal ST depression). 
Results: Using Cox Hazard analysis, the DTS and age were found to have similar coeffi- 
cients but opposite sign, so a score was made as DTS-age. Using ROC analysis with CV 
mortality as the outcome, AUCs were calculated for the scores. DTS-age gave a signifi- 
cantly better discrimination than the DTS alone. 
Conclusion: The DTS minus age outperformed the DTS for predicting cardiovascular 
mortality. Afler validation in other populations, age should be subtracted from the DTS 
calculation as part of treadmill test interpretation. 
9:45 a.m. 
838-6 Association of Abnormal Heart Rate Recovery and 
Chronotroplc incompetence With Obesity in a Healthy 
Cohort 
Michael S. Lauer, David Yu. Claire E. Pothier, Eugene H. Blackstone, Cleveland Clinic 
Foundation, Cleveland, OH 
Background: Obesity is known to be associated with abnormalities of autonomic ner- 
vous system balance. We hypothesized that obesity is also associated with exercise 
hearl rate abnormalities, which are reflective of autonomic tone. 
Methods: We studied 3,071 adults (mean age 49; 65% men) without a history of cardiac 
disease or use of cardiovascular medications who referred for symptom-limited exercise 
stress testing. Exact height and weight were directly measured per routine protocol. Sub- 
jects were divided into sex-specific quintiles of body mass index (BMI) (quintile 5 > 30 kg/ 
n? in men, > 26 kg/m’ in women). An abnormal heart rate recovery (HRR) was defined 
as ( 12 beats per mswte during the first minute after exercise. Chronotropic incompe- 
tence (CRI) was defined as failure to use 60% of heart rate resewe. 
Results:There were 333 subjects (11%) who had an abnormal HRR, 222 (7%) who had 
CRI, and 169 (6%) who had impaired functional capacity for age and gender. Abnormali- 
ties of all 3 variables were particularly marked in the highest quintile of BMt (Figure). 
